In recent years, photoluminescence under high-intensity excitation has been investigated in a large number of semiconductors. In particular, the case of CdS has been studied by several research groups using laser 1-6 excitation with photon energies larger than the band gap.
Several new features in the luminescence spectrum were observed. The observed spectra and their intensity dependence are in'good qualitative agree-., ment among various groups, although the interpretations vary to a con- At all laser excitation frequencies we studied, either below or above the band gap (2.582 eV), with or without linear absorption, the luminescence spectra under sufficiently high-intensity excitations,
showe.d features reminiscent of results in ·previous reports, where the excitation frequencies were always larger than the band gap. As·· an example, we present in Fig. 1 the intensity-dependent luminescence spectra at two excitation frequencies, one at 2.5542 eV close'to the peak of the~ (longitudinaDexcitation, and the othe7 at 2.5511 eV where no linear absorption structure was observed. In both cases, at the lowest intensity ( Fig. la) , we obtai~ed the usual low-excitation luminescence spectrum. At higher exCitation intensity ( There is no obvious fine structure in these excitation sp~ctra. · A similar behavior was observed for the P line, but the data appeared more strongly scattered. This is presumably because at such an excitation level, the P line is more sensitive to fluctuations of the excitation intensity. As a result, we cannot rule out the possibility of fine structure in the excitation spectrum of the ~ line.
The intensity ratio of the P line to the M line decreases with decreasing excitation frequency. We should emphasize that, in our experiments, the M line could be observed, even when the laser excitation frequency was less than that of the M line.
The above results suggest that the high~excitation luminescence arises from strong two-photon excitations. Our attempt to measure nonlinear absorption as a function of laser frequency and intensity has not been successful because of diffraction from striations on the surface of the sample. The qualitative results, however, did show a strong nonlinearity. Experiment-s on a better sample are presently in progress. We had suspected that our results might be affected by laser heating of the sample. conditions. Although this temperature is considerably higher than the helium bath temperature, it is not sufficient to account for the con-
tinued existence of theM line at 60 em above the excitation frequency.
We therefore suggest that the high-excitation luminescence of CdS in our case came from direct two-photon excitations of carriers via interband transitions. The lack of fine structure in the excitation spectrummight be due to appreciable saturation in the absorption process since otherwise we should have found sharp and strong resonant enhancement around the various exciton lines. 
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